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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a large discharging capacity and an 
enhanced high- charging-discharging cycle characteristic by containing one kind 
of specific compound in a battery. 

SOLUTION: At least one kind of compound represented by the general formula 
(a), in which an unsaturated bond adjoins to a hetero atom, is contained in a 
battery. In the general formula, X is either oxygen, sulfur, or nitrogen, 
atom, and when X is either oxygen or sulfur atom (n) is 0, and, when it is 
nitrogen atom, (n) is 1 . Also, R<SP>1</SP> to R<SP>5</SP> may be the same or 
different and are hydrogen atom, halogen atom, or various groups. Each of the 
groups, when it can be substituted, may be substituted with a substuent. 
Also, R<SP>K/SP> to R<SP>5</SP> may form a ring by bonding to one another, and 
the ring may have a substituent. Thus, at least one kind of compound in which 
an unsaturated bond adjoins to the hetero atom is contained in the battery, 
whereby the charge-discharge cycle characteristic can be enhanced without 
damaging the high capacity of the battery. 
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ao.oBO3.58. SnPKo.i O3.55. SnPKo.osMg 
0.05O3.58. SnPCso.i O3.55. SnPBao.osF 
0.08O3.54. SnPKo.i Mgo.i F0.2 O3.55. Sn 
PKo.05Mgo.05Fo. 1 O3.53. SnPCso.i Mg 
0.1 F0.2 O3.55. S nPCso.osMgo.osFo.i O 

3. 53 o 

30 [003 1 ] Sni.i AI0.4 Bo. 2 Po.s Bao.osF 
0.O8O3.54. Sni.i AI0.4 Bo.2Po.6 Lio.i K 
0.1 Bao.i F0.1 O3.65. Sni.i AI0.4 Bo. 4 P 
0.4 Ba0.0sO3.34. Sni.i AI0.4 PCso.050 
4.23. Sni.i AI0.4 PK0.05O4.23. Sni.2 A I 
0.5 Bo. 3 P0.4 Csd.2 O3.5 . Sni.2 AI0.4 B 
0.2 P0.6 Bao.oeO3.68. Sni.2 Alo,4 Bo. 2 P 
0.6 B ao. 08 Fo. O8O3. 64 . Sni.2 AI0.4 Bo. 2 P 
0.6 Mgo. 04 B ao. 04 O3. 68. Sni.2 AI0.4 Bo. 3 
P0.5 Bao. 08O3.58. Sni.3 AI0.3 Bo. 3 P0.4 

40 Nao.2 O3.3 . Sni.s A 1 0. 2 Bo. 4 P0.4 Ca 
0.2 O3.4 . Sni.3 Alo.4 Bo. 4 P0.4 Bao. 2 O 
3.6 . Sni.4 AI0.4 PK0.2 O4.6 . Sni.4 Al 
0.2 Bao.i PK0.2 O4.45. Sni.4 A 1 0. 2 Ba 
0.2 PK0.2 O4.6 . Sni.4 AI0.4 Bao,2 PK 
0.2 Bao.i F0.2 O4.9 . Sni.t AI0.4 PK0.3 
O4.65. Sni.5 A 1 0. 2 PK0.2 O4.4 . Sni.5 A 

10.4 PKo.l 04.65. Sni.5 AI0.4 PCS0.05O 

4.63. Sni.5 AI0.4 PCso.o&Mgo.i F0.2 O 

4. 63. 

50 [0032] SnSio.5 A 1 0. 1 Bo. 2 Po. 1 Ca 
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2 1 2 2 

o.4 Oa. i . SnSio.4 AU.2 Bo. 4 O2.7 , Sn 6 SHtiffiKO^ffiT^^N" h?- tififth. tti. S 

Sio.s AI0.2 Bt.i Pi. 1 Mgo.i O2.8 . SnS nafflfrtt&JK&A (NMR) fflgfcJ:*"*-f hi"7 h 

i 0.6 AU.2 B0.2 O2.8 „ SnSio.s AI0.3 B frtiffitthZtlitftliThh. HlZM%.£tS 

0.4 Po. 2 O3.55. S nS i 0. 5 A 1 0. 3 Bo. 4 Po.s V^C&gS n (OfflCOS n)liSn {CH3 ) 4 fc*f L 

O4.30. SnSio.e Alo.i B0.1 P0.3 O3.25. S T7 0 0 0 p pmtf&bffl®l,Zl&W&£.V-?tfiiffit 

nSio.e Alo.i B0.1 P0.1 Bao.! Oj.ss. Sn SOlCfcfL. S nO ( = 20) T&l 0 Op pmftjfi. 

Sio.s Alo.i B0.1 P0.1 Cao.a O2.95. SnS S nOa ( = 4ffi) TJ4-6 0 0 p p mtffflctigg? 
i 0.6 AI0.4 Bo. 2 Mgo.i O3.2 . SnSio.e A Z<T>X sfcRtEtt^fc^rf hv7 h£* 

lo.i B0.3 P0.1 O3.06. SnSio.s AI0.2 Mg 4*fr&gT&£ S nO(ijSt(C±# <&fct 3><0T. 119 
0.2 02.7 . SnSio.e A 1 0. 2 Cao.2 O2.7 , S 10 Sn-NMRmfeX^tobiltZV-7tiLW.X'flfflC0&fe 

nSio.e AI0.2 P0.2 Oa , SnSio.e Bo. 2 P tomtit 6. *»H*>ft1»miC«M:£*fc**tf 

0.2 O3 . SnS io.e A 1 0. 2 O2.9 . SnS i 0.8 hZktfX'St. &iti£. (Sc. Ti . V. 

AI0.3 Bo. 2 P0.2 O3.85. SnSio.s Bo. 2 O Cr. Mn s Fe, Co, Ni. Cu, Zn, Y» Z 

2.9 . SnSio.e Bao. 2 O2.8 . SnSio.s Mg r. Nb, Mo, Tc, Ru. Rh. Pd. Ag, C 

0.2 O2.8 , SnS io.e Cao.2 O2.8 , SnS i d. vV9 K^&Jg. Hf, Ta. W. Re. O 

0.8 P0.2O3.1 . s. Ir. Pt, Au. Hg)^«l imM 

[00 33] Sno.o Mno.3 B0.4 P0.4 Cao.i R (F, CI) %-&t-t&ZttfT'Z&. tiZlrfWUG. 

bo.i O2.96. Sno.9 Feu Bo. 4 P0.4 Cao.i *2lMf*#»fc£» (Witf. Sb. In. NbcO-ffc^ 

Rbo.i O2.96. Sno.8 Pbo.2 Cao.i P0.9 O fcj) «D K WHttt&it&fatoM. 
3.35. Sno.3 Geo. 7 Bao.i Po.s O3.35. Sn 20 &0--2 0 trt^sWIf* LW 

0.9 Mno.i Mgo.i Po.s O3.35. Sno.2 Mno.8 [ 0 0 3 7 ] *$WJfc*iW*— jR*C ( 2 ) ( 3 ) 

Mgo.i P0.9 O3.35. Sno.7 Pbo.s Cao.i P tl&&<m£±fttir &m£®Wto<7>£f8&l l *8iS8fe. 

0.9 O3.35. Sno.2 Geo. s Bao.i P0.9 O3.35. %ffi£^-ftlCDjjmt1i%m-f fcfr'T'S mtlfffi. 

[0034] ±3sm.$hxMtoz{t4w>ftfrA i&mzwcfflNzwiti t m» ft-^ft . m* fta* 

\t. mfe-mt LTMm&STyX-? (I CP) ftftft t M* (Mi , M* <±ffiH3: 0 S i . Ge . S 

3te#*fifi. fSSSiLT. MiS«»lli*>(!, n. Pb. P. B. A 1 . Sb. M« (4Mg. Ca. S 

1MJT&6. r. Ba) £«S£U m&UbtltiiW Snt^ 

[00 35l*W!8^ffiWH^l4«!!*a»4T6fr t LTJifctitfSnO. Sn0 2 . SniOs. SnsO 
a^/ifctt^flMAatC^firtTU-f-^A^ 4, SmOis • H2O. Sn 8 Oi5. 
ATS 4. ffAfttt. ';^A^>iWfti«filciSiR-r&^ 30 >/*IKfc3&Zl8. lEHIt 8H8fS-il. * 

TT«t tW. Witf, JlffiWBSfc 0 5 0-7 0 0 ;WMMiL > ^8®. *MfcB-«. m&- 

%1)Wt L^#. 1 0 0-6 OOtWjfl L ft, iSiLSS-ft, JgftSiSZft. fcTDU ygss-ft. y y 

*tf>ttfflftttftAftetfLT£V«iJtf4U>. ft ffift. 8Mfc»-ft. ftflSIZft, «MHf*£fc*«T* 

&&oif A*®* . «wt»w, ftaw . mrmm & . s 1 ft*** lt a* t s i o 2 . sio.f 

*3&»t«»«Slfl^«fc#A-r4*Jfc6 t #4 U*. AS* 07/^*^x7 >-ft-£ft. h y ?na;W Fai^V 

«&SfcCO«I£. 8»**Hii. *8bfeR. »Vv( Fny5Vfc£ft**tfS£fc#TS*. Ge 

ftitf, 7*f-A-yf-^A#kRiBS*4^1fe&<*6. ft {tSUli: tT(i/cfci.(fGe0 2 . GeO. tVPVX'* 

swi#«*ifc, ivmummt iw 40 ^rh^^h^^H. y^-^xF^xh^^H^ 

[0036] sWMIfcfcVvcii, «±*UfcJ: atHR toTfrv* vfi^-^Mt^m^mf ZZbtfX'Z 

« (2) . (3) T^^flS-fb^jSrifcLTftlStt^ S. Pbft^Ii: LTJ±fefci*f Pb0 2 . PbO. P 

kLxm^ztiz±o. xvfatt&MfMiHttHk b 2 o 3 . Pb 3 o 4 . mm. mm, mm. mm. 

tut. *^m^mm±, ft®&T&£&m< , s« ra^Kis. rasts. fs^xh^^H, r a i ^ i^vrn 

4. *J6Wti3V»T. »fcfl»uWa«*»&c:f:!i(«T# Ack^ffiK-fb'jy, *^i«fl;uy, Eig^'jy, = 
!.(7)(i:Sn^*Ll.oSnco{ffiS* I 2«r?Pi£f hit >\ ZJWfc'J >\ h'J^W>t, h'Jxf-;P 

*««:Jlffi*mfcLTfflv^ctT**. SnOHiWi U>-S§, h 'J 7*n V y^. trD'jy^-#. yy 

fc¥ffife&mz£^X#tb?>ZktfX'Z&. 0IR{fPhys «*">3l»t»H , 6i t*«T**. Bft^ftfc UTttfc 
ics and Chemistry of Glasses Vol.8 No.4 (1967)01 50 t t<fHZ^*»>^. 3g-fc*>73l. 
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?vk (5o8?f-yrnt;k (231cb y:/-f/k yyfl; 
AM)-i so-ro^yH, ffif^mr^5-»> 
#«Mfc7A' S — ^A^Sr^ff S -I h . s 

[0 0 38] Ms , Ca. Sr. B a-fc-^fc LTte, 

#««>ihwl *BHBS, UVlWL «K& 

[0039] ftftjfcftfc ITti, LT#iS& 

«W4Ulh2 0 0 ox:aTT3> i ztmtK. 

S £> £ L < 6 T&LL 2 0 0 0 iCJi(TT'J> 6 . t< 
fcff* L<« 1 0*CUlfc.2 0 0 O-COTT"*) 0 . 
ISSUE LTti 2 5 O-CtLh 1 5 0 O'C&CTX'hl £ i: 
##2L<. S(oC$f*L<{i3 5 0K;Jilhl 5 0 0*0 
WTT'M. t<(C»^L<{±500X:tU:l 50 01C 
tlTT* 0 , ^oM^H^fiai: LTJiO . 0 1 KffiJ3± 1 

0 0l«lTT'&SifcAW£L<, 3£fcff*L<tt 
0. 5«BUa±7 0«iatlTT'ftO. t<fcff*L<Ji 

1 mma±.2 ommiTx-b o , *oPwaa*i: lxh 

2 , CULh 1 0 7 'CUTFT'fc £ £ # #± I, < . 
(cif^t<«i4'CtLlil0 7-CWTT-* , 9. k<fc*F4 
L < U61CCU: 1 0 7-CfilTT'* 0 , mz®t L< tit 1 

o "cull i o rcuiTt-j) s . *muza tts #?a&« 
Ten*) ^8o%j titt & i x'n&BLtfrwptm. 
a*) o8o%j f^ias cca^) oso%j 

tffcWz&ALXttfflLXhJ;^. ttz-tyi-y^XT 
n-fe y i^y^ (gtfftgttJM 1 9 8 7) 21 7Mea^ 
gunS' Hammer— AnvilS- s 1 apS- 

h v^r • T?x-?A7is-m ■ m-im$m ■ 

melt dragjS^t'OMS^SrffiV^itt-C 
#•6. J K/7 ^ (AH 199 
1 ) 1 7 2JlBtt*>*n-5-iS, 

L^mmmmizM v&Lxb 
[0040] ms&tfzmm&itn 1 1 < imm-ktmtf 
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[0041] *fW!Tffl^fe*lt-«W ( 2 ) (3) X' 

^ixhit^mmrtV'i xno . 1-6 o u«& 

mi<. 1. 0-3 0/£uM*fc»* L<. 2. 0~ 
*fi.-K-^5;U. JSS--K-;U5^. mt5&m$S*v}> 



[ o o 4 2 ] *»!$rejBv%/wi* ct lwj+vj* 
/m^mit^mizzx-m^mtit. ti. v s c 

20 Mn % Fe, Co, Ni v Mo. ■WfrbWKtl&'Jr 
«tt IS) O^ff-Ot/HfcA«0. 3-2. 2{^S 
J: 5fc«*LT-MW Sit U\ *5fflHTfflv» 

T'S^JStti, V, Cr, Mn. Fe. Co. N i ifi 

^m,nxh'>ts:< t i> i a) <^it<o*/i/jt**o . 3~ 

2. 2t:*iJ:dfcii^UT-&jaM-Sii:* t Jf*U^ 

WMSfWEWmfctts Li, QO, (iiTQJiii: 
30 LT, -?-<?)^<i:i>-a*<Co s Mn. N i . V. F 
e£-ktsm&&m) . x = 0. 2-1. 2. y=l. 4 
-3) T'$)Sii:*WiLV\ Qfcl/CliWiawafl- 
(CA 1. Ga. In. Ge. Sn. Pb. Sb. Bi % 

si, p. BbazmsLziXiK m&i\m&&m 

fc*t LX 0 ~ 3 0 * 

[0043] *3raTHV^;h.SS<9fcff4U>'.W 
A^AEIMSftjEfliWRk LTtt. Li.CoOi. L 
ixNi02. Li«Mn02. Li.CoaNii-a O2. 
LiiCobVi-b Oi . LiiCobFei-b Oz, Lii 
40 M112O4. L i 1 M n c C 02-c O4 . Li,Mn c Ni2-c 
04. Li,MncV 2 -c O4. Li.MncFez-c O 
4 (ZZX'x = 0. 02—1. 2. a = 0. 1-0. 
9, b = 0. 8-0. 98, c= 1. 6-1. 96, z 
= 2. 0 1-2. 3)*>W5<l5.«tl^n 

LT<S, Li,Co02, Li»Ni02, LiiMnOu 
LiiCoiNii-a O2, LitMn204, LiiCobV 
i-b O, (CCT'x = 0. 02—1. 2, a = 0. 1 — 
0. 9, b = 0. 9-0. 98. z = 2. 01-2. 

50 3) wmbtih. izt. ±is<oxffi(i. ftmmh 
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fulfil?* 9s 5tetWlcJ:0*IBjW4. tfyxx-f^y^l^ySIl^ iK'Jx-f^ 

[00443 **wcttwai*6»«tt«oiwwk^«fc jK'J ■> yfflii. #y*-!i«*- Mcy>u*y« 

tt. MttMft. SfrtfUiS. ±«H^<O^Hffi. 5 y£*tf £ Z k . tt£# y 7? y /Hfcxx-f A- 

fan-?*, -tr/Vn-xS. *y |(077-y;x. #fr#*if**A'±fca-X. ^'Jf- 

7*-xtf mffljs*nr 0 ^)Ax h57;i^rnx*uy, #U7v«kf-ufy*w*t 

sJJB3WW57r>f 7**Uy7*9y*\ 7T- \\ ZtlbW&W-J X&0 . 0 5jtim-5Mm« 

7>7-77-/^. it---7f\,75v?&<?)*-#>7 io awn**. *ois««ioaaiii«4s ^utms^aiw 

»;mu\ mxcw«*raHfc u-c, awns -r*. tftttnasinjui. i*w»e8*i*v^ i~3 

tF^WHiniBS. ffi. x-y^K 7A5-'7A. ft* 0«*X##*L<. #fc2~l 0MX*«tF*U\ 

iHbStt, f-* yRrt U * A^c7)iSmtt'7 [ 0 0 4 7 ] JMteftli ttilESSlir&K-X h 

xa-a. «ftf-^yt^»«ii^iMi^fe*a opsti, *»Tff 7 i ttmt u\ sm^-x h<o 

fflmwxiy-Sa yifcJiXV^S/'a y (5fy; 

10 0 4 5] *raa&*W"t*)S^li. ft&ttft* 20 t* J:V**aaiT8afift&U. 

!t{ijEffitt«titL6~5 0mt%^'S>SC:fc^if4L T. 5**-. *«S**-4*-. r-fWl^-. 7-7* 

<, ^K6~3oas%t-*l.<it*<#4Lv\ ?y ^-fyh^x^f^-. ^yh-Syu^coM 

U\ ftfcSES8HW^8^»^»K-XMi. 

[0046] *3&Bjrcffl^S*S£*«£ tmtitUhff) *>±KslW ( 3- h ) . ttft. flE«B£ftT . iCfflV^ 

k it &w®. mmtmsiRx/^mm m . «>*ife?fT a c t #tb#i> w* 

^TtS^yv-5r-a4^{i;ii^^-^ft?rfflV^^ If. yA-Xn-/^ ^-f ho-AS;, 71— h' 

t*«aj*4. ff* UHftWflk l/tli. TX~fcU ife. 74 7ft. in^y'a yi£. *-fyS. 7 

^y^f^^D-X, ■fe;kD-X > ^7-fef-/Hr/U ^b'TS, A-ifc. r-f -y7l£&tfX?-f-X?££a!«f 

u-X, *f7Hr/H3-X s t Ka^vX-f-nHr/l/O- 30 6<Ii#aj#6. 7V-h'&. -M 7&&tfx;?;*. h/P 

X. tKn^7nt/l/*/M3-X. T^VSNa. -i's yffi**#4U\ ftflWi. 0. l-lOOm/ft 

sifyr^yMi, !icyr^yyn$Na. #vt'->\,yx <7>m.TmMZti&zktfntL\.\ ztnfe, &w<- 

-IV. ^y t'x;Hfoy h'y. jK'JT^ y^TS h\ ^ -ri.C:k(C«t "5. ^# ; 5:^ : «ffl^BttliS:f#I.Ci:* { 

y§ms^#^OT|qsn±^y v-, ^y t'-iv? a y tct o^*>ii&^. wftm<r>WM±. &mik&MZti 

h\ sKyrh57;H30X-fW>', #y7>y^t*xy7* fcttJBTC\ 1-2 0 0 0/im*«(tti9F^ U\ 

y, f h77DnifVy-^t7na7otl/yS [ 0 04 8 ] h^- b^m^^thc^mk 

m%ft. V-VT>7ny4 K-fh77DDXfl/y XltWkjT&k LT(i, -^c^ffl^ilTV^TYftSrfll 

-^^oorahvyfta^ft:. ^yxf-uy. * 40 S!lS. KS. SfS^HS. « 

yrntl/y, x^y-rotuy-^xy^-^y : matfffiig®Sr#^S)l.vMiffl^^-ttTM^Sit 

V- (EPDM) . X/U*>"fbEPDM, ^yt'x/PT ^tli*l>. faS{±8 0~3 5 0*CO4SH* 5 »4 1< , 1f 

■fe^-AtBl. *fvM*7?yi'-K 2-x-f/l^N (ci 0 0-2 5 0'CtfOKH^»4Lv\ -^7K*{i, ®fi 

v;l/7^ y V- h^0 * ) 7? 'J ;HtX^f frt ^*T2 0 0 0 p p mJaTjWff* U< . ESi^J. h« 

^iTt S ( * ^ ) 7^ y /Htx^r^ftM^f*, ( ^ ^J J ?»mi!?JBET'{i'eiT.-f n 5 0 0 p p m«TC-tS Cl k 

^) 7^y;H^x^r;U-7i?ynxhy;i,ita^«j. ifiimMtfJ ^/Ht^TfflL^. 

h'^;u7-feT- h^<Oh'x;i,xxr^S:#*-ri)^y f [0049]^- httOVSteffliaEntts HRfctH 

r^yD^hyyu-y^^'xyfta-^*:, ^yy^ srwxft^yy^-rw-xffiAW4U\ rvxs. 

^xy, Wl/yrfA, 7-y^A. dfjlfl/^ 50 te. ^K:|5^^^^^rV^A^ 10kg/cm' ~3t/c 
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0. l~5 0m/###aU\ ri/XMt « J Wi»WWtli*ii^^»fcft<IS*"CtllV^ 

200*C*<S?£U>. [0055] m^JRIi. 1 ETiiALTi £^ 

[00 50]*ftftT^T , **3E»fttfft««Sa** * { . 2BHHa±lc4HtTtf3£i:*W4U». 

xvi'Xifl. ^-/^;k *fctii*ifctf>fcft-C 4>. ftdftft (Witf. fcicftft&*vtt#*gft&y 

tiMztie>e>£&?*>*)* jmt ixa, ®. x*x m^mm^bi^m^mmzo^^mimm 

rtyY*9A>, KV*V?**1V, ±MThh. mz. Lfcftft£&A> X'l>&\<\ fk. «ftl&<9i±Ai$ISO 

jEWc«77i'5x«>2»s % nrnzammtrnt u\ 10 jaaiftco^t;:. m*afc5rJ£E (*? 4 u< a 5 0 0- 1 

[0051 ] *ftft?ttHI?* hW^—9\t* 4 ton\ «t 9iff£ L< 144 0 0~- 1 0 torr) Lfc 9 * ft 

K-cAWf fi< . »«t l-c. *i/7 -f y^'j v-. [0056 j fc*y- K«tt. mmm&£ i>-o&mf 

K. Wnx #?xiilL TJV^+MWfiR^hti. ?dA. ^'J/fy. ft. T)V*-*7J>mr>&& 

mmi. LT, *ftfi&. ftffi. »?Ltt7-fA'Aa«ft^$>;h. *&W;tHifco£6jWBv*$>*i*. ft, v 

hV>tx7oyoa-^{*:. Hnyx.+V>b s ?7nW Zttfft&h. WPffly-;l^>Jtt. TX7r/H-fttf)ft 
K. ftftj:trftn.tt7<(A'A'Cft&(> 20 ft*»^»/5>*lT^*'0:-&«rt«&fttft^*it36 t aS* 
Oi«tfi U\ JISjPO . 0 l-ljum. ft*4< 

5-5 0//mc0^fL'l47^UA^'j!f4L^. [ 0 0 5 7 ] *SSWCtt»C# Mi. ««£ 

[0 0 52 J «ft*5ft*ti!tf*>\ 3^fy, S/-K ^ LT. *U7^^'J7-, 7-yft^tfy*?-. -fe^ 

ftftfcftifitefcWAU tefcftfifcftftWfcftftU ft -##4L<. ftfcrotuyiflEfjdfyv-jjqBF^L 

f^?S^iiAL^PLT®jS-r^„ ,ltf>ft, $£#££fP V*. 7"nfcrpyi:xf-wy<07*n>y ?#ftfrtf 

tSfcfttCPTC^SrfflV^rtW* U*. [0058] *^o^(±^tJSbT^$^rC'ttS 

[0053] *ftgrcttffl-c* swftftffifl-gffitfttir 30 sn*. *s»te L-ta. ftftftf-a-T*, ttftr- 

t LT-?*yMv*fcftLfcftft«. xf-yw?.g3« 7*. ftft7 JS. ft. aft. 7?x+<v9*-x 

(SUS304. SUS304L, SUS304N, S ft#£>&. ±tz, 9m<?&%< t 

US3 16. SUS316L. SUS430. SUS4 &#£t£ft. ffiffl+^S^S^J&^i: atwLTt^ 

4 4 ft ) . - -y ^"^^ -y * SrSfe L^Xf V kXgi« ( (1 V 4:ft^09ftft(l^ft(Cl6 «^*S:it?i]&U r /'4 

±) , r^S-^AtJtli^O^, ^-y^;k f-^ fcttftWta^ftft^-C-y^JCJRft^fl*. m^-y^iz 

y. mx-b*). mtt lt. «p3»s«. «nft««. (±iEss{*^efii*. att*-x. h a -xs^/4 

JEmtSVt. ft*»ft«T"»4. ftfc, M^Sffi^ftSft fcfiftSiEftlSrft-fft^^ft^ffi. (#ftffi 

^^3fiial»%&t±. Xr^P^iJlg. ^y^^-ydf^ &tf/4JfcHfi««£*tf>«E, SJK. ftftft^tx^ 

ftLfcft«ft*«0 4 L< . ^ffi^JEftft^^ftiaSft — L. *S*feftft*ftBrf *«ft*#tftft) fcftW 
^•{4, xx>-ux«3«. r/l'Sx^Aifett-t^Aa* 40 rtJlv^. SJtftjfi^-y^tca. ffi«ifi^*coiES&t/ 
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Disclaimer 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who drafted this document in 
the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 04:01:38 JST 08/29/2006 

Dictionary: Last updated 08/25/2006 / Priority: 1 . Chemistry / 2. Natural sciences / 3. Mechanical engineering 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte secondary battery ch aracterized by containing the compound 
expressed with at least one sort of general formulas (1) in a cell in the nonaqueous electrolyte containing the 
positive electrode, the negative electrode, and lithium salt which include reversibly the material in which 
occlusion discharge is possible for lithium, and the nonaqueous electrolyte secondary battery which consists 
of a separator. 
General formula (1) 
[Chemical formula 1] 



Among a formula, R1, R2, R3, R4, and R5 may be mutually the same, or may differ. Respectively A 
hydrogen atom, an alkyl group, a cycloalkyl machine, an alkoxy group, an alkenyl machine, An alkynyl 
group, an aralkyl machine, an aryl group, a halogen atom, a cyano group, A nitro group, a hydroxy group, a 
formyl group, an aryloxy group, an alkylthio group, An aryl thjojitachine, an acyloxy group, a sulfonyloxy 
machine, an amino group, An alkylamino group, an arylamino machine, a carvone amide group, a 
sulfonamide machine, An oxy-carbonyl-amino machine, an oxy-sulfonylamino machine, an ureido machine, 
An acyl group, an oxy-carbonyl group, a carbamoyl group, a sulfonyl group, a sulfinyl group, an oxy-sulfonyl 
group or a sulfamoyl group, a carboxylic acid group or its salt, a sulfonic group or its salt, a phosphonic acid 
group or its salt, and a heterocyclic machine are mentioned. In addition, it may combine with each other, R1, 



R2, R3, R4, and R5 may form a ring, and this ring may have a substituent. X expresses oxygen/^ulfui>br a 



nitrogen atom, n expresses the integer of 0 or 1 . 
[Claim 2] The nonaqueous electrolyte secondary battery according to claim 1 whose X in the compound 
expressed with a general formula (1) is an oxygen atom. 

[Claim 3] The nonaqueous electrolyte secondary battery according to claim 1 whose compound expressed 
with a general formula (1) is unsaturation cyclic carbonate. 
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[Claim 4] The nonaqueous electrolyte secondary battery according to claim 1 characterized by containing 
the compound expressed with at least one sort of general formulas (1) to this nonaqueous electrolyte. 
[Claim 5] The nonaqueous electrolyte secondary battery according to claim 1 characterized by being 10 
weight % from 0.001 weight % to the supporting electrolyte which the content of a compound expressed with 
the general formula (1) contained in this nonaqueous electrolyte at least one sort contains in an electrolyte. 
[Claim 6] The nonaqueous electrolyte secondary battery characterized by supporting electrolytes according 
to claim 5 being LiBF4 and/or LiPF6 at least. 

[Claim 7] The nonaqueous electrolyte secondary battery according to claim 1 to 6 characterized by ****** 
containing three or more sorts of atoms with which this negative electrode is chosen from a periodic table 1 , 
2, 13, 14, and 15 group atom which consists of a negative electrode material which mainly consists of an 
amorphous chalcogen compound and/or an amorphous oxide. 

[Claim 8] The nonaqueous electrolyte secondary battery according to claim 7 characterized by the thing of 
this negative electrode material for which a kind is shown by the general formula (2) at least. 
M1 M2pM4qM 6r General formula (2) 

M1 and M2 are different from each other among a formula - Si, germanium, Sn, Pb, P, B, and aluminum - it 
is chosen out of Sb - a kind and M4 [ at least ] are chosen from Li, Na, K, Rb, Cs, and Mg, Ca, Sr and Ba -- 
a kind and M6 [ at least ] are chosen from O, S, and Te - at least, a kind, p, and q express each 0.001-10, 
and r expresses the number of 1 .00-50. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention is a thing about the high capacity nonaqueous electrolyte secondary 
battery excellent in the charge-and-discharge cycle characteristic - a negative electrode material - mainly - 
an amorphous chalcogen compound - and -- or it is related with improvement of charge-and-discharge 
characteristics, such as a charge-and-discharge core life of a nonaqueous electrolyte secondary battery with 
big discharge capacity which is an amorphous oxide. 
[0002] 

[Description of the Prior Art] Although a lithium metal and a lithium alloy are typical as a negative electrode 
material for nonaqueous electrolyte secondary batteries Since it was the high activity which what is called a 
dendrite the lithium metal grew up to be arborescent generates, and the cause of internal short-circuit or the 
dendrite itself has during charge and discharge when they are used, danger, such as ignition, had been 
entailed. On the other hand, the calcination carbonaceous material in which intercalation and discharge are 
possible has come to be reversibly put in practical use in lithium. Since the density is comparatively small 
and the capacity per volume being low and itself have conductivity, the fault of this carbonaceous material is 
that a lithium metal may deposit on a carbonaceous material in the case of an overcharge or boost charge. 
[0003] As what attains a nonaqueous electrolyte secondary battery with the high discharge potential whose 
average discharge potential is 3-3.6V class in order to improve the above-mentioned fault Using oxides, 
such as Sn, V, Si, B, and Zr, and those multiple oxides for a negative electrode material is proposed (JP,5- 
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174818A this 6- 60867, this 6- 275267, this 6- 325765, this 6- 338324, EP-615296). [ oxides, such as 



these / Sn /, V, Si, B, and Zr, and those multiple oxides ] Although discharge capacity has large average 
discharge potential at 3-3.6V class, and there is almost no dendrite development in a practical use field and 
a nonaqueous electrolyte secondary battery with very high safety is given by combining with the positive 
electrode of the transition metal compound containing a certain kind of lithium Improvement in the further 
charge-and-discharge cycle characteristic was desired. 

[0004] The attempt which is, on the other hand, going to improve the charge-and-discharge cycle 
characteristic of a nonaqueous secondary battery by changing the presentation of an electrolyte being 
performed, for example, using unsaturation cyclic carbonate for JP,H4-169075,A as an electrolyte solvent is 
proposed. However, even if it uses such technology, when a lithium metal, a lithium alloy, and a carbon 
material are used for a negative electrode material, it has not resulted in the level with which high discharge 
capacity and the outstanding cycle characteristic are compatible. 
[0005] 

[Problem to be solved by the invention] The technical problem of this invention has large discharge capacity, 
and there is in offering the nonaqueous electrolyte secondary battery which has the outstanding charge-and- 
discharge cycle characteristic. 
[0006] 

[Means for solving problem] The positive electrode and negative electrode where the technical problem of 
this invention includes reversibly the material in which occlusion discharge jsjaossible for lithium, It was 



attained by the nonaqueous electrolyte secondary battery characterized by containing the compound 
expressed with at least one sort of general formulas (1) in the nonaqueous electrolyte containing lithium salt 
and the nonaqueous electrolyte secondary battery which consists of a separator. 
[0007] 

[Chemical formula 2] 



[0008] Among a formula, R1, R2, R3, R4, and R5 may be mutually the same, or may differ. Respectively A 
hydrogen atom, an alkyl group, a cycloalkyl machine, an alkoxy group, an alkenyl machine, An alkynyl 
group, an aralkyl machine, an aryl group, a halogen atom, a cyano group, A nitro group, a hydroxy group, a 
formyl group, an aryloxy group, an alkylthio group, An aryl thio machine, an acyloxy group, a sulfonyloxy 
machine, an amino group, An alkylamino group, an arylamino machine, a carvone amide group, a 
sulfonamide machine, An oxy-carbonyl-amino machine, an oxy-sulfonylamino machine, an ureido machine, 
An acyl group, an oxy-carbonyl group, a carbamoyl group, a sulfonyl group, a sulfinyl group, an oxy-sulfonyl 
group or a sulfamoyl group, a carboxylic acid group or its salt, a sulfonic group or its salt, a phosphonic acid 
group or its salt, and a heterocyclic machine are mentioned. In addition, it may combine with each other, R1, 
R2, R3, R4, and R5 may form a ring, and this ring may have a substituent. X expresses oxygen, sulfur, or a 
nitrogen atom. 
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[0009] 

[Mode for carrying out the invention] Although the desirable form of this invention is lifted below, this 
invention is not limited to these. 

(1) The nonaqueous electrolyte secondary battery characterized by containing the compound expressed 
with at least one sort of general formulas (1) in a cell in the nonaqueous electrolyte containing the positive 
electrode, the negative electrode, and lithium salt which include reversibly the material in which occlusion 
discharge is possible for lithium, and the nonaqueous electrolyte secondary battery which consists of a 
separator. 

[0010] 

[Chemical formula 3] 
R l R 2 

M 
R s X-R 4 

(R s )» 

[001 1] Among a formula, R1 , R2, R3, R4, and R5 may be mutually the same, or may differ. Respectively A 
hydrogen atom, an alkyl group, a cycloalkyl machine, an alkoxy group, an alkenyl machine, An alkynyl 
group, an aralkyl machine, an aryl group, a halogen atom, a cyano group, A nitro group, a hydroxy group, a 
formyl group, an aryloxy group, an alkylthio group, An aryl thio machine, an acyloxy group, a sulfonyloxy 
machine, an amino group, An alkylamino group, an arylamino machine, a carvone amide group, a 
sulfonamide machine, An oxy-carbonyl-amino machine, an oxy-sulfonylamino machine, an ureido machine, 
An acyl group, an oxy-carbonyl group, a carbamoyl group, a sulfonyl group, a sulfinyl group, an oxy-sulfonyl 
group or a sulfamoyl group, a carboxylic acid group or its salt, a sulfonic group or its salt, a phosphonic acid 
group or its salt, and a heterocyclic machine are mentioned. In addition, it may combine with each other, R1, 
R2, R3, R4, and R5 may form a ring, and this ring may have a substituent. X expresses oxygen, sulfur, or a 
nitrogen atom, n expresses the integer of 0 or 1. 

(2) A nonaqueous electrolyte secondary battery given in the term 1 whose X in the compound expressed 
with a general formula (1) is an oxygen atom. 

(3) A nonaqueous electrolyte secondary battery given in the term 1 whose compound expressed with a 
general formula (1) is unsaturation cyclic carbonate. 

(4) A nonaqueous electrolyte secondary battery given in the term 1 characterized by containing the 
compound expressed with at least one sort of general formulas (1) to this nonaqueous electrolyte. 

(5) A nonaqueous electrolyte secondary battery given in the term 1 characterized by being 10 weight % from 
0.001 weight % to the supporting electrolyte which the content of a compound expressed with the general 
formula (1) contained in this nonaqueous electrolyte at least one sort contains in an electrolyte. 

(6) The nonaqueous electrolyte secondary battery characterized by supporting electrolytes given in a term 5 
being LiBF4 and/or LiPF6 at least. 

(7) A nonaqueous electrolyte secondary battery given in either of the terms 1-6 characterized by ****** which 
consists of a negative electrode material which mainly consists of an amorphous chalcogen compound 
and/or an amorphous oxide containing three or more sorts of atoms with which this negative electrode is 
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chosen from a periodic table 1, 2, 13, 14, and 15 group atom. 

(8) A nonaqueous electrolyte secondary battery given in the term 7 characterized by the thing of this 
ne gative electrod e material for which a kind is shown by the general formula (2) at least. 
M1M2pM^ ^ 

M1 and M2 are different from each other among a formula ~ Si, germanium, Sn, Pb, P, B, and aluminum - it 
is chosen out of Sb - a kind and M4 [ at least ] are chosen from Li, Na, K, Rb, Cs, and Mg, Ca, Sr and Ba - 
a kind and M6 [ at least ] are chosen from O, S, and Te at least, a kind, p, and q express each 0.001-10, 
and r expresses the number of 1 .00-50. 

[0012] In this invention, a charge-and-discharge cycle characteristic can be raised by making the compound 
with which an unsaturated bond adjoins at least one sort of hetero atoms in a cell contain, without spoiling 
the high capacity of a nonaqueous electrolyte secondary battery. 

[0013] The compound of a general formula (1) is explained in detail below. In a general formula (1), X 
expresses oxygen, sulfur, or a nitrogen atom. When X is an oxygen atom or a sulfur atom, n is 0, and n is 1 
when X is a nitrogen atom. R1, R2, R3, R4, and R5 may be mutually the same, or may differ. Respectively A 
hydrogen atom, an alkyl group (for example, methyl, ethyl, propyl, dodecyl) cycloalkyl machine (For 
example, cyclo propyl and cyclohexyl), an alkoxy group (For example, methoxy and ethoxy **2- 
methoxyethoxy), an alkenyl machine (For example, vinyl, an allyl compound and cyclohexenyl), an alkynyl 
group (For example, ethynyl, 2-propenyl and hexa decinyl), an aralkyl machine (For example, benzyl, 
diphenyl methyl and naphthyl methyl), an aryl group (For example, a phenyl, naphthyl and anthryl), a 
halogen atom (For example, a chlorine atom, a bromine atom and a fluorine atom), a cyano group, a nitro 
group, A hydroxy group, a formyl group, an aryloxy group (for example, phenoxy), An alkylthio group (for 
example, methyl thio, octylthio 2-phenoxy octylthio), An aryl thio machine (for example, phenylthio), an 
acyloxy group (For example, acetoxy), a sulfonyloxy machine (for example, methane sulfonyloxy, benzene 
sulfonyloxy), an amino group, an alkylamino group (for example, methylamino, butylamino), an arylamino 
machine (for example, phenylamino), A carvone amide group (for example, acetylamino, propanoyl amino), 
A sulfonamide machine (for example, methanesulfon amide, benzenesulfonamide), An oxy-carbonyl-amino 
machine (for example, methoxycarbonylamino), An oxy-sulfonylamino machine (for example, ethoxy 
sulfonylamino), An ureido machine (for example, phenyl ureido, methyl ureido), an acyl group (For example, 
acetyl, benzoyl and pivaloyl), an oxy-carbonyl group (for example, methoxycarbonyl) and a carbamoyl group 
(for example, N-ethyl carbamoyl -) N-benzyl carbamoyl and a sulfonyl group (for example, a methane 
sulfonyl -) Benzenesulphonyl, a sulfinyl group (for example, methane sulfinyl), An oxy-sulfonyl group (for 
example, methoxy sulfonyl) or a sulfamoyl group (N-ethyl sulfamoyl), a carboxylic acid group or its salt, a 
sulfonic group or its salt, a phosphonic acid group or its salt, and a heterocyclic machine are mentioned. In 
addition, especially, as long as there is no notice, each group in this Description may be replaced by a 
substituent, when replaceable. Moreover, it may combine with each other, R1 , R2, R3, R4, and R5 may form 
a ring, and this ring may have a substituent. Although the example of this invention compound is shown 
below, the ranges of this invention are not these things limited to seeing. 
[0014] 

[Chemical formula 4] 
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A-l H f C=CH0CH 3 A-2 H 2 C=CH0CH 2 CH, A-3 H 2 C=«CH 2 hCHs 



CHs 

A-4 H 2 C=CHOCH a CHCH 3 A-5 CH 2 =(jOCH, A-6 H 2 C=CH-CH=CHOCH 3 

CH S 

QCHs 

A-7 H s C=C-C=CHj A-8 H a C=CH(OCH,CH a ) a OCH=CH 2 
0CH a 

0 

II 

A-9 H 2 C=CH0CH a CH a Cl A-10 CH,0-CH=CH-CCH 3 

0 0 OH 0 

II II I II „ 

A-ll CH 3 CH 2 OCH=C-CK A-12 H0-C-C=C-C-OH A-13 (T~) 

CH S OH 



0CH 3 

A-14 ri A-15 ^ A-16 

^0- 



A-17 ^ A-18 ^ 

^0-^OCHs ^0-^0CH 3 CH 3 



[0015] 

[Chemical formula 5] 
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A-19 ' 0 A-20 0 A-21 



A-22 A-23 A-24 



A-25 A-26 A-27 

HOC-^O-VCHs HOC^-O^COH CHaClUOC^O'HuCfoCHa 

CH 3 

A-28 
CH 3 -^JL.OCH 3 

[0016] 

[Chemical formula 6] 
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A-29 A-30 A-31 





0 q jr 

CHs CHa CH3CH2 CHgCHa 

A-32 A-33 A-34 



A 



0 0 CHs 

II II I 



CH 3 C0CH=CH 2 CHjC-0-CH=CH 2 
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[Chemical formula 7] 
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[Chemical formula 8] 
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[0019] 

[Chemical formula 9] 
B-l C1CH=CH-S-CH=CHC1 



B-2 <2)"CHtSCH-CHC0 2 H 



B-3 0 B-4 0 

CH 3 CSCH=CH-<£3 <Q)-CSCH=CH-<Q> 



B-5 0 



B-6 CH, 



B-7 CHs 



Q-CSCH=CHCHO CH 8 CH=C-S-CH 3 C 3 H S CH=C-S-CH 8 



B-8 CH»=CH-S-CH 3 B-9 CH 2 =CH-S-C 3 H 6 B-10 CH 2 =CH-S-C S H B 
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CH,CH 2 CH=C-S-CHa 



B-14 CHs B-15 CH 8 B-16 CH 3 
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CH 3 
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^5"S-CH 3 
C 2 Hj 



CH 3 



[0020] 

[Chemical formula 10] 
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[0021] 

[Chemical formula 11] 



C-l 
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1 II 
CH 2 CHC0H 

NH 2 



C-ll 

NH, 0 
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CHaCf^OC v^Vy^COCHgCHa 
H 



C-14 



0 f 



II CHa . 
CH 3 CH 3 0C ^X^C0CH 2 CH 3 
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[0022] 

[Chemical formula 12] 
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C-18 C-19 C-20 



phA (CH s ) 8 N x Jl 

O^tf-^NHz I H ^CN 

CH 3 



CH 3 

C-21 C-22 
CH 8v ^CN 



NHz NH 2 



/N-CH=(\ NC-C = C-CN 

CH. N CN 

[0023] You may contain the compound of the general formula (1) of this invention in any in a cell. It is in 
electrode active material or an electrolyte preferably. When it contains in an electrode, as for the content of 
the compound of a general formula (1), 5 weight % is desirable from 0.01 weight % to the active material of 
an electrode, and its 2 weight % is still more desirable from 0.1 weight %. When it contains in an electrolyte, 
as for the content of the compound of a general formula (1), I. is desirable from 0.0001 in 0.1 mol /to an 
electrolyte solvent, and its I. is still more desirable in 0.1 mol /from 0.001. As content of the compound of a 
general formula (1) to the supporting electrolyte contained in an electrolyte, 10 weight % is desirable from 
0.001 weight %, and 0.01 weight % - 5 weight % are still more desirable. 

[0024] Generally an electrolyte consists of supporting electrolytes dissolved in a solvent and its solvent, and 
its lithium salt (an anion and lithium cation) is desirable. As a solvent of the electrolyte which can be used by 
this invention, propylene carbonate, Ethylene carbonate, butylene carbonate, dimethyl carbonate, Diethyl 
carbonate, methylethyl carbonate, gamma-butyrolactone, Methyl formate, methyl acetate, 1 , 2- 
dimethoxyethane, tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl sulfoxide, 1, 3-dioxolane, Formamide, 
dimethylformamide, dioxolane, dioxane, Acetonitrile, nitromethane, ethyl mono-glyme, trialkyl phosphate, 
Trimethoxy methane, a dioxolane derivative, a sulfolane, 3-methyl 2-oxazolidinone, Aprotic organic solvents, 
such as propylene carbonate derivative, tetrahydrofuran derivative, ethyl ether, 1 , and 3-propane Saltan, can 
be mentioned, and these kinds or two sorts or more are mixed and used. The solvent of a carbonate system 
is desirable and that in which cyclic carbonate and/or non-cyclic carbonate were included is desirable in 
inside, as cyclic carbonate - ethylene carbonate and propylene carbonate - ** - it is desirable. Moreover, 
as for non-cyclic carbonate and the bottom, it is desirable to include diethyl carbonate, dimethyl carbonate, 
and methylethyl carbonate. As lithium salt which dissolves in these solvents that can be used by this 
invention For example, LiCI04, LiBF4, LiPF6, UCF3S03, LiCF3C 02, LiAsF6, LiSbF6, UB10CI10, low- 
grade aliphatic-carboxylic-acid lithium, Li salts, such as LiAICI4, LiCI, LiBr, Lil, chloro borane lithium, and 4 
phenyl lithium borate, can be raised, and these kinds or two sorts or more can be mixed and used. What 
dissolved LiBF4 and/, or LiPF6 especially is desirable. Although the concentration in particular of a 
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supporting electrolyte is not limited, its 0.2-3mol per 11. of electrolytes is desirable. As an electrolyte which 
can be used by this invention, ethylene carbonate, propylene carbonate, The electrolyte which contains 
UCF3S03, LiCI04, LiBF4 and/, or LiPF6 in the electrolyte which mixed suitably 1, 2-dimethoxyethane, 
dimethyl carbonate, or diethyl carbonate is desirable, especially - ethylene carbonate and diethyl carbonate 
- and - or the electrolyte which included LiBF4 and/or LiPF6 in the mixed solvent with dimethyl carbonate is 
desirable, although the amount in particular that adds these electrolytes in a cell is not limited - positive 
active material, the amount of a negative electrode material, and the size of a cell -- **** for required 
amounts - things are made. 

[0025] Other material and manufacture methods for making the nonaqueous electrolyte secondary battery of 
this invention are explained in full detail hereafter. Positive and the negative electrode used for the 
nonaqueous electrolyte secondary battery of this invention can paint a positive electrode mixture or a 
negative electrode mixture on a current collection object, and can make it. An electric conduction agent, a 
binder, a dispersant, a filler, an ion electric conduction agent, a pressure enhancement agent, and various 
additives can be included in a positive electrode or a negative electrode mixture at each besides positive 
active material or a negative electrode material, respectively. 

[0026] As for the negative electrode material used by this invention, it is desirable that it is mainly 
amorphous at the time of cell inclusion. It is the object which has the broadcloth dispersion belt which mainly 
has the peak from 20 degrees to 40 degrees with 2theta value with the X-ray diffraction method [ be / 
amorphous ] using CuK alpha rays said here, and you may have a crystalline diffraction line. Among the 
crystalline diffraction lines preferably looked at by 40 degrees or more 70 degrees or less with 2theta value, 
[ the strongest hardness ] it is 100 or less times that they are 500 or less times of the diffraction line strength 
of the peak of the broadcloth dispersion belt looked at by 20 degrees or more 40 degrees or less with 2theta 
value desirable still more preferably, and they are 5 or less times especially preferably - most -- desirable -- 
It is not having a crystalline diffraction line. 

[0027] As for the negative electrode material used by this invention, being expressed with a following 
general formula (2) is desirable. 
M1M2pM4qM 6r General formula (2) 

Among a formula, as it being different from each other and being chosen out of Si, germanium, Sn, Pb, P, B, 
aluminum, and Sb, M1 and M2 are kinds as it is few, they are Si, germanium, Sn, P, B, and aluminum 
preferably, and are Si, Sn, P, B, and aluminum especially preferably. As being chosen out of Li, Na, K, Rb, 
Cs, and Mg, Ca, Sr and Ba, M4 is a kind as it is few, it is K, Cs, and Mg and Ca preferably, and is Cs and 
Mg especially preferably. As being chosen out of O, S, and Te, M6 is a kind as it is few, it is O and S 
preferably, and is O especially preferably, p and q are 0.001-10 respectively, are 0.01-5 preferably, and are 
0.01-2 especially preferably, r is 1.00-50, is 1.00-26 preferably, and is 1.02-6 especially preferably. The 
valence in particular of M1 and M2 may not be limited, and may be an independent valence, or may be the 
mixture of each valence. Moreover, M2 and M4 can change the ratio of M1, M2, and M4 continuously in the 
range of a 0.001 -10mol equivalent to M1 , and the amount (in a general formula (1), it is the value of r) of M6 
also changes continuously according to it. 

[0028] Also in the compound mentioned above, in this invention, the case where M1 is Sn is desirable, and 
is expressed with a general formula (3). 
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SnM3pM5qM 7r General formula (3) 

Among a formula, as being chosen out of Si, germanium, Pb, P, B, and aluminum, M3 is a kind as it is few, it 
is Si, germanium, P, B, and aluminum preferably, and is Si, P, B, and aluminum especially preferably. As 
being chosen out of Li, Na, K, Rb, Cs, and Mg, Ca, Sr and Ba, M5 is a kind as it is few, it is Cs and Mg 
preferably, and is Mg especially preferably. As being chosen out of O and S, M7 is a kind as it is few, and it 
is O preferably, p and q are 0.001-10 respectively, are 0.01-5 preferably, are 0.01-1.5 still more preferably, 
and are 0.7-1.5 especially preferably, r is 1.00-50, is 1.00-26 preferably, and is 1.02-6 especially preferably. 
[0029] Although the example of the negative electrode material of this invention is shown below, this 
invention is not limited to these. 

SnAI 0.4B0.5P0.5K0.1O3.65 and SnAI0.4 B0.5 P0.5 Na 0.2O3.7, SnAI0.4 B0.3 P0.5 Rb 0.2O3.4, SnAI0.4 
B0.5 P0.5 Cs0.1 03.65 and SnAI 0.4B0.5P0.5 K0.1 germanium 0.05O3.85, SnAI0.4B0.5 P0.5 K0.1 Mg0.1 
germanium 0.02O3.83, SnAI 0.4B0.4P0.4O3.2, and SnAI 0.3B0.5P0.2O2.7, SnAI 0.3B0.5P0.2O2.7 and 
SnAI0.4 B0.5 P0.3 Ba0.08Mg 0.08O3.26, SnAI0.4 B0.4 P0.4 Ba 0.08O3.28, and SnAI 0.4B0.5P0.5O3.6, 
SnAI0.4 B0.5 P0.5 Mg 0.1 03.7. 

[0030] SnAI0.5 B0.4 P0.5 Mg0.1 F0.2 03.65 and SnB 0.5P0.5 Li0.1 Mg 0.1F0.2O3.05, SnB0.5 P0.5 K0.1 
Mg 0.1F0.2O3.05, SnB0.5 P0.5 K0.05Mg0.05F0.1 03.03, and SnB 0.5P0.5 K0.05Mg 0.1F0.2O3.03 and 
SnAI0.4 B0.5 P0.5 Cs0.1 Mg0.1 F0.2 03.65, SnB0.5P0.5 Cs0.05Mg0.05F0.1 03.03, SnB0.5 P0.5 Mg 
0.1F0.1O3.05, and SnB0.5 P0.5 Mg 0.1F0.2O3, SnB0.5 P0.5 Mg 0.1F0.06O3.07, SnB0.5 P0.5 Mg 
0.1F0.14O3.03, SnPBa 0.08O3.58, SnPK 0.1 03.55, SnPK0.05Mg 0.05O3.58, and SnPCsO.1 03.55, 
SnPBa0.08F0.08O3.54, SnPKO.1 Mg 0.1F0.2O3.55, SnPK0.05Mg0.05F0.1 03.53, SnPCsO.1 Mg 
0.1F0.2O3.55, SnPCs0.05Mg0.05F0.1 03.53. 

[0031] Sn1.1 aluminum 0.4B0.2P0.6 Ba0.08F0.08O3.54 and Sn1.1 aluminum0.4 B0.2P0.6 Li0.1 K0.1 Ba 
0.1F0.1O3.65 and Sn1.1 aluminum0.4 B0.4 P0.4 Ba 0.08O3.34, Sn1.1 aluminum0.4 PCs 0.05O4.23, Sn1.1 
aluminum0.4 PK 0.05O4.23, and Sn1.2 aluminum0.5 B0.3 P0.4 Cs 0.2O3.5, Sn1.2 aluminum 0.4B0.2P0.6 
Ba 0.08O3.68 and Sn1.2 aluminum0.4 B0.2 P0.6 Ba0.08F0.08O3.64, Sn1.2 aluminum0.4 B0.2 P0.6 
Mg0.04Ba 0.04O3.68, Sn1.2 aluminum0.4 B0.3 P0.5 Ba 0.08O3.58, and Sn1.3 aluminum0.3 B0.3 P0.4 Na 
0.2O3.3, Sn1.3 aluminum0.2 B0.4 P0.4 Ca 0.2O3.4, Sn1.3 aluminum0.4 B0.4 P0.4 Ba 0.2O3.6, and Sn1.4 
aluminum0.4 PK0.2O4.6, Sn1.4 aluminum0.2 Ba0.1 PK 0.2O4.45 and Sn1.4 aluminum0.2 Ba0.2 PK 
0.2O4.6, Sn1.4 aluminum0.4 Ba0.2 PK0.2 Ba 0.1F0.2O4.9, Sn1.4 aluminum0.4 PK 0.3O4.65 and Sn1.5 
aluminum0.2 PK 0.2O4.4, Sn1.5 aluminum0.4 PK 0.1O4.65, Sn1.5 aluminum0.4 PCs 0.05O4.63, Sn1.5 
aluminum0.4 PCs0.05Mg 0.1F0.2O4.63. 

[0032] SnSi0.5 aluminumO.1 B0.2 P0.1 Ca 0.4O3.1, SnSi0.4 aluminum 0.2B0.4O2.7 and SnSi0.5 
aluminum0.2 B0.1 P0.1 Mg 0.1 02.8, SnSi0.6 aluminum 0.2B0.2O2.8, SnSi0.5 aluminum 0.3B0.4P0.2 03.55 
and SnSi0.5aluminum 0.3B0.4 P0.5 04.30 and SnSi0.6 aluminumO.1 B0.1 P0.3 03.25, SnSi0.6 
aluminumO.1 B0.1 P0.1 Ba 0.2O2.95, SnSi0.6 aluminumO.1 B0.1 P0.1 Ca 0.2O2.95, and SnSi0.6 
aluminum0.4 B0.2 Mg 0.1O3.2, SnSi0.6 aluminum 0.1B0.3P0*. 103.05 and SnSi0.6 aluminum0.2 Mg 
0.2O2.7, SnSi0.6 aluminum0.2 Ca 0.2O2.7, SnSi0.6 aluminum 0.2P0.2O3, SnSi 0.6B0.2P0.2O3, SnSi0.8 
aluminum 0.2O2.9, SnSi0.8 aluminum 0.3B0.2P0.2O3.85, SnSi 0.8B0.2O2.9, SnSi0.8 Ba 0.2O2.8, SnSi0.8 
Mg 0.2O2.8, SnSi0.8 Ca 0.2O2.8, and SnSi 0.8P0.2O3.1. 

[0033] Sn0.9 Mn 0.3B0.4P0.4 Ca0.1 Rb 0.1O2.95 and Sn0.9 Fe0.3 B0.4 P0.4 Ca0.1 Rb 0.1O2.95 and 
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Sn0.8 Pb0.2 Ca 0.1P0.9O3.35 and Sn0.3 germanium0.7 Ba 0.1P0.9O3.35 and Sn0.9 Mn0.1 Mg 
0.1P0.9O3.35, Sn0.2 Mn0.8 Mg 0.1P0.9O3.35, Sn0.7 Pb0.3 Ca 0.1P0.9O3.35, Sn0.2 germanium0.8 Ba 
0.1P0.9O3.35. 

[0034] The chemical formula of the compound obtained by above-mentioned having been calcinated is 
computable from the weight difference of the fine particles before and behind calcination as inductively- 
coupled-plasma (ICP) emission spectrochemical analysis and a simple method as a measuring method. 
[0035] Before assembling a cell to the negative electrode material of this invention, a lithium ion can be 
intercalated within a cell after a cell assembly. 50-700mol% per negative electrode material of an insertion 
amount is good until it approximates it to the deposition potential of lithium, but although it is desirable, it is 
especially desirable, for example. [ 100-600mol% of] Many the burst sizes are so desirable that there are to 
an insertion amount. The intercalation method of a light metal has electrochemical, chemical, and a 
desirable thermal method. The electrochemical method has the method of intercalating electrochemically the 
light metal contained in positive active material, and the desirable method of intercalating in a direct 
Electrochemistry Sub-Division target from a light metal or its alloy. A chemical process has mixing with a 
light metal, contact or an organic metal, for example, butyl lithium etc., and the method of making it react. 
The electrochemical method and a chemical process are desirable. 

[0036] In this invention, by using the compound shown by a general formula (2) as shown above, and (3) 
mainly as a negative electrode material, and the charge-and-discharge cycle characteristic was more 
excellent, safety is high at high discharge potential and high capacity, and the nonaqueous electrolyte 
secondary battery excellent in the high current characteristic can be obtained. In this invention, the 
outstanding effect's especially being acquired is using the compound with which Sn's is contained and the 
valence of Sn exists with divalent as a negative electrode material. It can ask for the valence of Sn by 
chemistry titration operation. For example, it can analyze by the method of a description to 165 pages of 
Physics and Chemistry of Glasses Vol.8 No.4 (1967). Moreover, it is also possible to determine from the 
Knight shift by solid core magnetic resonance (NMR) measurement of Sn. For example, in broad 
measurement, Metal Sn (zerovalent Sn) is Sn(CH3) 4. To receiving and a peak appearing in a lower field 
extremely with near 7000 ppm, in SnO (= divalent), it appears near 100 ppm, and appears near -600 ppm in 
Sn02 (= tetravalence). Thus, since a Knight shift is greatly dependent on the valence of Sn which is a 
central metal when it has the same ligand, the determination of a valence is attained in the peak position 
required in 1 19 Sn-NMR measurement. Various compounds can be included in the negative electrode 
material of this invention, for example, a transition metal (Sc, Ti, V, Cr, Mn, Fe, Co, and nickel --) Cu, Zn, Y, 
Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, a lanthanoids system metal, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg, and a 
periodic table 17 group element (F, CI) can be included. Moreover, the dopant of the various compounds (for 
example, compound of Sb, In, and Nb) which raise electronic conduction nature may also be included. 0- 
20mol% of the amount of the compound to add is desirable. 

[0037] the synthetic process of the multiple oxide which uses as a subject the oxide shown by the general 
formula (2) in this invention, and (3) - the calcinating method and a solution technique - any method is 
employable. For example, it is M1 when the calcinating method is explained in detail. A compound and M2 A 
compound and M4 What is necessary is to mix a compound (for M1 and M2 to be different from each other, 
and for Si, germanium, Sn, Pb, P, B, aluminum, Sb, and M4 to be Mg, and Ca, Sr and Ba), and just to make 
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it calcinate. As a Sn compound, for example, SnO, Sn02, Sn 203, Sn 304, Sn7013 and H20, Sn 8015, 
the first tin of hydroxylation, oxy-hydroxylation dibasic tin, stannous acid, tin, the first tin of phosphoric acid, 
alt.stannic acid, metastannic acid, Para stannic acid, tin, fluoridation dibasic tin, stannous chloride, a stannic 
chloride, the first tin of a pyrophosphoric acid, phosphorus-ized tin, a stannous sulfide, a tin bisulfide, etc. 
can be mentioned. As a Si compound, high draw silane compounds, such as alkoxysilane compounds, such 
as organosilicon compounds, such as Si02, SiO, tetramethylsilane, and tetraethyl silane, tetramethoxy 
silane, and tetra-ethoxy silane, and bird chloro high draw silane, can be mentioned. As a germanium 
compound, alkoxy germanium compounds, such as Ge02, GeO, germanium tetra-methoxide, and 
germanium tetra-ethoxide, etc. can be mentioned. As a Pb compound, Pb02, PbO, Pb 203, Pb 304, lead 
nitrate, lead carbonate, lead formate, lead acetate, lead tetraacetate, tartaric acid lead, lead JIETOKISHIDO, 
lead Jl (isopropoxide), etc. can be mentioned. As a P compound, phosphorus pentaoxide, phosphorus 
oxychloride, phosphorus pentachloride, phosphorus trichloride, phosphorus tribromide, bird methyl 
phosphoric acid, triethyl phosphoric acid, bird propyl phosphoric acid, the first tin of a pyrophosphoric acid, 
phosphoric acid boron, etc. can be mentioned. As a B compound, for example, 32 boron oxide, boron 
trichloride, boron tribromide, boron carbide, a way acid, way acid bird methyl, way acid triethyl, tripropyl 
borate, way acid tributyl, phosphorus-ized boron, phosphoric acid boron, etc. can be mentioned. As an 
aluminum compound, for example, aluminium oxide (alpha-alumina, beta-alumina), Aluminium silicate, 
aluminium tree iso-propoxide, a tellurious acid aluminium, Aluminium chloride, the Howe-ized aluminium, 
aluminium phosphide, aluminium phosphate, a lactic acid aluminium, a way acid aluminium, aluminum 
sulfate, aluminium sulfate, the Howe-ized aluminium, etc. can be mentioned. Antimony trioxide, triphenyl 
antimony, etc. can be mentioned as a Sb compound. 

[0038] As Mg, Ca, Sr, and a Ba compound, each oxidation salt, a hydroxylation salt, carbonate, phosphate, 
sulfate, nitrate, an aluminium compound, etc. can be mentioned. 

[0039] As calcination conditions, it is 6 degrees C or more 2000 degrees C or less that it is the 4-degree-C 
[ or more ]/m heating rate of 2000 degrees C or less as a heating rate desirable still more preferably. It is 
especially preferably desirable that it is 2000 degrees C or less, and is [ 10 degrees-C or more ] 250 
degrees C or more 1500 degrees C or less as a burning temperature. It is 350 degrees C or more 1500 
degrees C or less still more preferably, and is 500 degrees C or more 1500 degrees C or less especially 
preferably. And it is desirable that it is 100 or less hours as firing time for 0.01 hours or more. It is 70 or less 
hours still more preferably for 0.5 hours or more, and is 20 or less hours especially preferably for 1 hour or 
more. And as temperature fall velocity, it is 4 degrees C or more 107 degrees C or less that it is [ 2 degrees- 
C / or more //m ] 107 degrees C or less desirable still more preferably, and it is 6 degrees C or more 107 
degrees C or less especially preferably, and is 10 degrees C or more 107 degrees C or less especially 
preferably. The heating rate in this invention is the mean velocity of a rise in heat until it reaches "80% of a 
burning temperature (degree-C labeling)" from "50% of a burning temperature (degree-C labeling)". The 
temperature fall velocity in this invention is the mean velocity of a temperature drop until it reaches "50% of 
a burning temperature (degree-C labeling)" from "80% of a burning temperature (degree-C labeling)." You 
may cool all over a firing furnace and a temperature fall is taken out outside a firing furnace again, for 
example, may be supplied underwater and may be cooled. Moreover, the gun method, the Hammer-Anvil 
method, the slap method, the gas atomizing method, the plasma spray process, a centrifugal quenching 
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method, and melt given in 217 pages of ceramic processing (Gihodo Shuppan 1987) Rapid quenching, such 
as the drag method, can also be used. Moreover, you may cool using the single roller method given in 172 
pages of new glass handbooks (Maruzen 1991), and the ** roller method. In the case of the material fused 
during calcination, you may take out a calcination object continuously, supplying a raw material during 
calcination. It is desirable to agitate **** in the case of the material fused during calcination. 
[0040] Oxygen content is the atmosphere below 5 volume % preferably, and a calcination gas atmosphere is 
an inert gas atmosphere still more preferably. Nitrogen, argon, helium, krypton, xenon, etc. are mentioned 
as inert gas. 

[0041] As for the mean grain size of the compound shown by the general formula (2) used by this invention, 
and (3), 0.1-60 micrometers is desirable, especially its 1.0-30 micrometers are desirable, and its 2.0-20 
micrometers are still more desirable. In order to choose predetermined grain size, the grinder and classifier 
which were known well are used. For example, a mortar, a ball mill, a sand mill, a vibration ball mill, a 
satellite ball mill, a planet ball mill, a revolution air current type jet mill, a screen, etc. are used. Wet grinding 
which made organic solvents, such as water or methanol, live together at the time of grinding can also be 
performed if needed. It is desirable to perform a classification, in order to consider it as a desired grain size. 
There is no limitation in particular as the classification method, and a screen, a pneumatic elutriation 
machine, elutriation, etc. can be used if needed. Dry type and a wet type can use a classification. 
[0042] Rather than used by this invention as a desirable lithium content transition metal oxide positive 
electrode material It is desirable to mix and compound so that the molar ratio of the sum total of a lithium 
compound/transition metal compound (at least one sort chosen from Ti, V, Cr, Mn, Fe, Co, nickel, Mo, and 
W with a transition metal here) may be set to 0.3-2.2. As an especially desirable lithium content transition 
metal oxide positive electrode material used by this invention It is desirable to mix and compound so that the 
molar ratio of the sum total of a lithium compound/transition metal compound (at least one sort chosen from 
V, Cr, Mn, Fe, Co, and nickel with a transition metal here) may be set to 0.3-2.2. It is desirable that the 
especially desirable lithium content transition metal oxide positive electrode material used by this invention is 
Lix QOy (Q is mainly the transition metal with which a kind contains Co, Mn, nickel and V, and Fe at least 
here), x= 0.2-1.2, and y= 1.4-3. As Q, you may mix aluminum, Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, 
etc. in addition to a transition metal. 0-30mol% of a mixed amount is desirable to a transition metal. 
[0043] As a still more desirable lithium content metal oxide positive electrode material used by this invention 
LixCo02, LixNi02, LixMn02, LixCoaNi1-a 02, and LixCobV1-b Oz, LixCobFe1-b 02, LixMn 204, 
LixMncCo2-c04, LixMncNi2-c 04, LixMncV2-c 04, and LixMncFe2-c 04 (here - x= 0.02-1.2, a= 0.1 to 0.9, 
b= 0.8 to 0.98, and c= 1.6-1.96 -) z= 2.01-2.3 is raised. As most desirable lithium content transition metal 
oxide positive electrode material used by this invention LixCo02, LixNi02, LixMn02, LixCoaNi1-a 02, LixMn 
204, and LixCobV1-b Oz (it is x= 0.02-1.2, a= 0.1 to 0.9, b= 0.9 to 0.98, and z= 2.01-2.3 here) are raised. 
Here, the above-mentioned x value is a value before a charge-and-discharge start, and is fluctuated by 
charge and discharge. 

[0044] It is [ anything ] good if it is the electronic conduction nature material which does not cause a i 
chemical change in the constituted cell as a conductive carbon compound which can be used by this \ 
invention. As an example, natural graphite, such as flaky graphite, scaly graphite, and earthy graphite, a 
petroleum coke, High-temperature-firing objects, such as coal corks, cellulose, saccharides, and a 
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mesophase pitch, Graphite, such as artificial graphite, such as vapor growth graphite, acetylene black, 
Carbon black, such as furnace black, KETCH I EN black, channel black, lamp black, and thermal black, an 
asphalt pitch, coal tar, activated carbon, meso FUYUZU pitch, the poly acene, etc. can be raised. In these, 
graphite and carbon black are desirable. As electric conduction agents other than a carbon system, 
independent or these mixtures can be included for conductive metallic oxide, such as conductive whiskers, 
such as metal powders, such as conductive fiber, such as a metal fiber, copper, nickel, an aluminium, and 
silver, zinc oxide, and potassium titanate, and titanium oxide, etc. if needed. 

[0045] As for the loadings to the binder layer of an electric conduction agent, it is desirable that it is 6 to 50 
weight % to a negative electrode material or positive electrode material, and it is especially desirable that it 
is 6 to 30 weight %. in carbon or graphite, it is 6 to 20 weight % -- especially, it is desirable. 
[0046] As a binder for holding the electrode mixture used by this invention, kinds or these mixtures can be 
used for the polymer which has polysaccharide, thermoplastics, and rubber elasticity. As a desirable binder, 
starch, carboxymethylcellulose, Cellulose, diacetyl cellulose, methyl cellulose, hydroxyethyl cellulose, 
Hydroxypropylcellulose, alginic acid Na, polyacrylic acid, Polyacrylic acid Na, polyvinyl phenol, polyvinyl 
methyl ether, Polyvinyl alcohol, polyvinyl pyrrolidone, polyacrylamide, Water-soluble polymer, such as poly 
hydroxy (meta) acrylate and a styrene maleic acid copolymer, Polyvinyl chloride, poly tetra-FURURORO 
ethylene, polyvinylidene fluoride, A tetra-**************-****** Frollo propylene copolymer, a vinylidene fluoride 
tetra-**************-****** Frollo propylene copolymer, Polyethylene, polypropylene, an ethylene-propylene- 
diene terpolymer (EPDM), The acrylic ester (meta) copolymer, acrylic acid (meta) ester acrylonitrile 
copolymer containing acrylic ester (meta), such as sulfonation EPDM, polyvinyl acetal resin, a 
methylmetaacrylate, and 2-ethylhexyl acrylate, The polyvinyl ester copolymer containing vinyl ester, such as 
vinyl acetate, A styrene butadiene copolymer, an acrylonitrile butadiene copolymer, Polybutadiene, 
neoprene rubber, fluororubber, polyethylene oxide, An emulsion (latex) or suspension, such as polyester 
polyurethane resin, polyether polyurethane resin, polycarbonate polyurethane resin, polyester resin, a 
phenol resin, and an epoxy resin, can be mentioned. Latex of a polyacrylic acid system, 
carboxymethylcellulose, polytetrafluoroethylene, and polyvinylidene fluoride are especially desirable. As for 
these grain size, 0.05 micrometer - 5 micrometers are desirable, these binders are independent - or it can 
mix and use. If too large [ when there is little loadings of the binder, the holding power and the force of 
coagulation of an electrode mixture are weak and cycle nature is bad again, and ], an electrode volume will 
increase, electrode unit volume or the capacity per unit weight will decrease, conductivity falls further and 
capacity decreases. Although the loadings in particular of a binder is not limited, its 1 to 30 weight % is 
especially desirable, and its 2 to 1 0 weight % is desirable. 

[0047] It is desirable to perform adjustment of the negative electrode mixture of this invention or a positive 
electrode mixture paste by a basin system. Adjustment of a mixture paste mixes an active material and an 
electric conduction agent first, it adds a binder (the suspension of resin powder, or emulsion (latex)-like 
thing), and water, and kneading mixing is carried out. Then, it can carry out by churning mixers, such as a 
mixer, a homogenizer, a dissolver, a planetary mixer, a paint shaker, and a sand mill, and a distributed 
machine distributing. On a current collection object, the adjusted mixture paste of positive active material or 
negative electrode active material is applied, (coat) dried and compressed, and is mainly used. Although 
spreading can be performed by various methods, the reverse roll method, the Dailekh trawl method, the 
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braid method, the knife method, the extrusion method, the curtain method, the photogravure method, the bar 
method, a dip method, and the squeeze method can be mentioned, for example. The braid method, the knife 
method, and the extrusion method are desirable. As for spreading, it is desirable to carry out the velocity for 
0.1 -100mA Under the present circumstances, according to the liquid nature of a mixture paste, and drying 
property, the surface appearance of a good application layer can be acquired by selecting the above- 
mentioned spreading method. Although the thickness, length, and width of the application layer are decided 
with the size of a cell, the thickness of an application layer is in the state compressed after desiccation, and 
especially its 1-2000 micrometers are desirable. 

[0048] the method generally adopted can be used as a pellet, or the desiccation for moisture removal of a 
sheet or the dehydration method, and independent in a hot blast, a vacuum, an infrared radiation, far- 
infrared rays, electron rays, and a damp wind - or it can combine and use. The range of temperature of 80- 
350 degrees C is desirable, and it is especially desirable. [ of the range which is 100-250 degrees C ] 2000 
ppm or less of a moisture content are desirable by the whole cell, and it is desirable to make it 500 ppm or 
less in a positive electrode mixture, a negative electrode mixture, or an electrolyte, respectively in respect of 
charge-and-discharge cycle nature. 

[0049] Although the compression of a sheet-like electrode mixture can use the press method generally 
adopted, the metal pattern pressing method and its calender pressing method are especially desirable. 
Especially press pressure is 10kg/cm2 - 3 t/cm2, although not limited. It is desirable. As for the pressing 
speed of the calender pressing method, the amount of 0.1-50m/is desirable. Room temperature -200 degree 
C of press temperature is desirable. 

[0050] , the base material, i.e., the current collection object, of a positive electrode and a negative electrode 
which can be used by this invention As the quality of the material, in a positive electrode, it is an aluminium, 
stainless steel, nickel, titanium, or these alloys, and is copper, stainless steel, nickel, titanium, or these 
alloys in a negative electrode, and they are a foil, an expanded metal, a punching metal, and a wire gauze 
as a form. In a positive electrode, copper foil is desirable to aluminum foil and a negative electrode in 
particular. 

[0051] That the separator which can be used by this invention has large ion transmittance, to have 
predetermined mechanical strength, and what is necessary is just an insulating thin film as the quality of the 
material Olefin system polymer, fluorine system polymer, cellulose type polymer, polyimide, nylon, glass 
fiber, and an alumina fiber are used, and a nonwoven fabric, textile fabrics, and a microporous film are used 
as a form. In particular, as the quality of the material, the mixture of polypropylene, polyethylene, and 
polypropylene and polyethylene, the mixture of polypropylene and Teflon, and the mixture of polyethylene 
and Teflon are desirable, and what is a microporous film as a form is desirable. The 5-50-micrometer-thick 
microporous film whose aperture is 0.01-1 micrometer is desirable in particular. 
[0052] The form of a cell is applicable to both a button, coin a sheet a cylinder an angle, etc. A cell 
intercalates in a battery can the electrode wound with a pellet, the shape of a sheet, or a separator, 
connects an electrode with a can electrically, and pours in, obturates and forms an electrolyte. At this time, a 
safety valve can be used as an obturation plate. Furthermore, in order to guarantee the safety of a cell, it is 
desirable to use a PTC element. 

[0053] The steel plate with which the closed-end cell sheathing can which can be used by this invention 
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gave the nickel plate as the quality of the material, a stainless steel plate (SUS304, SUS 304L, and SUS 
304N --) It is SUS316, SUS 31 6L, SUS430, SUS444 grade, the stainless steel plate (same as the above) 
that gave the nickel plate, an aluminium or its alloy, nickel, titanium, and copper, and is perfect circle form 
tubed one, elliptical tubed one, square tubed, and rectangle tubed as form. Especially when an exterior can 
serves as a negative electrode terminal, a stainless steel plate and the steel plate which gave the nickel 
plate are desirable, and when an exterior can serves as a positive electrode terminal, a stainless steel plate, 
an aluminium, or its alloy is desirable. 

[0054] The mixture electrode of the shape of this sheet is rolled or folded, is intercalated in a can, connects a 
sheet with a can electrically, pours in an electrolyte, and forms a battery can using an obturation plate. At 
this time, a safety valve can be used as an obturation plate. You may be equipped with the various safety 
elements known from the former besides a safety valve. For example, a fuse, bimetal, a PTC element, etc. 
are used as an over-current prevention element. Moreover, the method, the gasket crack method, or the 
obturation plate crack method of making a cut in a battery can other than a safety valve can be used as a 
measure against the internal pressure rise of a battery can. Moreover, you may make the circuit which 
included the overcharge and the measure against overdischarge in the charge machine provide. 
[0055] Although an electrolyte may pour in the whole quantity at once, it is desirable to carry out by dividing 
into two or more steps. When dividing and pouring into two or more steps, the presentation (after pouring in 
the solution which dissolved lithium salt in the nonaqueous solvent or the nonaqueous solvent, the solution 
which dissolved lithium salt in the nonaqueous solvent or nonaqueous solvent whose viscosity is higher than 
said solvent is poured in) which is different also by the same presentation is sufficient as each liquid. 
Moreover, a battery can may be decompressed for shortening of the pouring time of an electrolyte etc. 
(preferably 500 - 1 torr, more preferably 400 - 10 torr), or you may perform applying centrifugal force and a 
supersonic wave to a battery can. 

[0056] A metal and an alloy with electrical conductivity can be used for a can or a lead plate. For example, 
metals or those alloys, such as iron, nickel, titanium, chromium, molybdenum, copper, and an aluminium, 
are used. A well-known method (electric welding of an example, a direct current, or exchange, laser welding, 
ultrasonic welding) can be used for the welding process of a cap, a can, a sheet, and a lead plate. The 
compound and mixture which are known from the former, such as asphalt, can be used for the sealing 
compound for obturation. 

[0057] As the quality of the material, they are olefin system polymer, fluorine system polymer, cellulose type 
polymer, polyimide, and polyamide, from organic solvent-proof nature and low-water-flow part permeability, 
the gasket which can be used by this invention has desirable olefin system polymer, and especially its 
polymer of a propylene subject is desirable. Furthermore, it is desirable that it is the block copolymerization 
polymer of propylene and ethylene. 

[0058] The cell of this invention is covered with exterior cases if needed. As exterior cases, there are a heat- 
shrinkable tubing, adhesive tape, a metallic film, paper, cloth, a coating material, a plastic case, etc. 
Moreover, the portion of the exterior discolored with heat in part at least is prepared, and you may make it a 
heat history in use known. The cell of this invention constructs two or more in series and/or in parallel if 
needed, and is stored by the cell pack. You may establish a safety circuit (circuit with the function which 
intercepts electric current if it acts as a monitor of the voltage of each cell and/or the whole group cell, 
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temperature, the electric current, etc. and is required) besides safety elements, such as a right temperature 
coefficient resistance element, a thermal fuse, a fuse, and/or an electric current interception element, in a 
cell pack. Moreover, the positive electrode of each cell and a negative electrode terminal, the whole group 
cell and the temperature detection terminal of each cell, the current detection terminal of the whole group 
cell, etc. can also be prepared in a cell pack as an external terminal in addition to the positive electrode of 
the whole group cell, and a negative electrode terminal. Moreover, you may build voltage conversion circuits 
(DC-DC converter etc.) in a cell pack. Moreover, you may fix by welding a lead plate, and you may fix 
connection of each cell so that it can detach and attach easily with a socket etc. Furthermore, you may 
prepare display capabilities, such as cell remaining capacity, existence of charge, and the number of times 
of use, in a cell pack. 

[0059] The cell of this invention is used for various instruments. Especially A video movie, a portable 
videocassette recorder with a built-in monitor, a movie camera with a built-in monitor, It is desirable to be 
used for a compact camera, a single-lens reflex camera, a disposable camera, a notebook computer, a note 
type word processor, an electronic notebook, a cellular phone, a cordless telephone, a mustached camber, 
a power tool, an electric mixer, a car, etc. 
[0060] 

[Working example] Although an example is raised to below and this invention is explained in more detail, 
unless the main point of invention is exceeded, this invention is not limited to an example. 
[0061] Example-1 [example of creation of positive electrode mixture paste] positive active material; LiCo02 
([ what / what was mixed by lithium carbonate, 4 oxidation 3 Cobalt, and the molar ratio of 3:2 is put into an 
alumina crucible, and ]) What calcinated at 900 degrees C for 8 hours, and was further cracked at them at 
the velocity of 2 degrees C/m at the temperature of rise-in-temperature Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. after carrying out the rise in temperature to 750 degrees C and carrying out 
temporary quenching to them at 2 degrees C/m for 4 hours, among the air and. The electric conductivity of 
the dispersion liquid when distributing centriole child size 5micrometer and 50g of washing articles in 100ml 
of water 0.6 mS/m, The specific surface area according [ pH ] to 10.1 and a nitrogen adsorption process 
0.42m2/g / 200g and acetylene black 10g Continuously the water dispersion object (50 weight % of solid 
content concentration) of the copolymer of 2-ethylhexyl acrylate, acrylic acid, and acrylonitrile as a binder 
with a homogenizer 8g, [ mix and ] 60g was added, kneading mixing of the carboxymethylcellulose aqueous 
solution of 2 weight % of concentration was carried out, further, 50g was added, churning mixing of the 
water was carried out with the homogenizer, and the positive electrode mixture paste was created. 
[The example of creation of a negative electrode mixture paste] Negative electrode active material; SnGeO.1 
B0.5 P0.58Mg 0.1 K0. 103.35 ([ 6.7g of tin protoxides ]) 10.3g of pyrophosphoric acid tin, 1.7g of boron oxide, 
0.7g of potassium carbonate, Dry blending of 0.4g of magnesium oxide and the diacid-ized germanium 1.0g 
is carried out. Put into the crucible made from alumina and a rise in temperature is carried out to 1000 
degrees C by a part for bottom 15-degree-C/of argon atmosphere. After calcinating at 1 100 degrees C for 12 
hours, what lowered even to the room temperature by a part for 10-degree-C/, and was taken out from the 
firing furnace is collected. It is the object which has the broadcloth peak which has the peak near 28 degree 
with 2theta value in the X-ray diffraction method using what was ground with the jet mill, the mean particle 
diameter of 4.5 micrometers, and CuK alpha rays. The crystalline diffraction line was not looked at by 40 
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degrees or more 70 degrees or less with 2theta value. 200g, 30g of the thing and water which mixed with 
electric conduction agent (artificial graphite) 30g and a homogenizer, added 50g of carboxymethylcellulose 
aqueous solutions of 2 weight % of concentration and 10g of polyyinylidene fluorides as binders further, and 
were mixed were added, kneading mixing was carried out further, and the negative electrode mixture paste 
was created. 

[Creation of a positive electrode and a negative electrode electrode sheet] The positive electrode mixture 
paste created above by braid coater [ both sides of a 30-micrometer-thick aluminum foil current collection 
object ] After having applied so that the coverage of 400g/m2 and the thickness of the sheet after 
compression might be set to 280 micrometers, and drying, compression molding was carried out with the 
roller press machine, it judged in the predetermined size, and the band-like positive electrode sheet was 
created. Furthermore, dehydration desiccation was enough carried out with the far infrared heater all over 
the dry box (dew point; dry air of -50-degree-C or less **), and the positive electrode sheet was created. 
Similarly, the negative electrode mixture paste was applied to the 20-micrometer copper foil current 
collection object, and the coverage of 70g/m2 and the thickness of the sheet after compression created the 
negative electrode sheet which is 90 micrometers by the same method as the above-mentioned positive 
electrode sheet creation. 

[Example of electrolyte adjustment] By argon atmosphere, 65.3g diethyl carbonate was put into the 
polypropylene container of a 200 cc thin mouth, and a little 22.2g ethylene carbonate was dissolved every, 
taking care that solution temperature does not exceed 30 degrees C to this. Next, it dissolved in the above- 
mentioned polypropylene container every in small quantities in order, respectively, being careful of 0.4g 
LiBF4 and 12.1g LiPF6 for solution temperature not to exceed 30 degrees C. The obtained electrolyte was a 
water-white liquid by specific gravity 1.135. Moisture was 18 ppm (it measures with product made from 
Kyoto electron trade name MKC-210 type Carl Phi Shah water measurement equipment), and free acid 
content was 24 ppm (bromthymol blue is used as an indicator, neutralization titration is carried out using a 
0.1 regulation NaOH aqueous solution, and it measures). Furthermore, the compound given in this 
electrolyte in Table 1-5 was dissolved, respectively so that it might become prescribed concentration, and 
the electrolyte was adjusted. 

[Example of creation of a cylinder cell] It laminated in order of the positive electrode sheet, the separator 
made from a microporous polypropylene film, the negative electrode sheet, and the separator, and this was 
wound spirally. It stored to the iron closed-end cylindrical battery can which gave the nickel plate which 
serves this winding body as a negative electrode terminal. The electrolyte which furthermore added the 
additive of the description to Table 1 as an electrolyte was poured in into the battery can. the battery lid 
which has a positive electrode terminal - a gasket - minding - the cylindrical cell was created in total. 
[0062] Thus, the sample cell 101-1 14 was created. 

[0063] [Comparative example 1] By the same method as an example 1, the cylindrical cell was created using 
the electrolyte which is not adding the additive. 

[Comparative example 2-4] It changed into oxide system negative electrode active material, the negative 
electrode sheet was created by the same method as creation of said negative electrode sheet using the 
carbon system active material (graphite powder), and the cylindrical cell was created, using the electrolyte of 
Table 1 respectively. 
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[Comparative example 5-6] The cylindrical cell was created using the electrolyte which changed the amount 
of additives substantially and applied it by the same method as an example 1. 

[0064] About the cell created by the above-mentioned method, charge and discharge were carried out on 
condition of current density 5 mA/cm2, the charge final voltage 4.1V, and the discharge final voltage 2.8V, 
and discharge capacity and a core life were searched for. The ratio and cycle nature (300th capacity to the 
1st charge and discharge comparatively) of capacity (Wh) of each cell are shown in Table 1. 
[0065] 

Table 1 an experiment result - the one sample Additive Addition concentration (a mole/liter) Initial capacity 
Cycle nature (%) 

101 A-8 0.01 0.99 83102 A-15 0.001 1.00 82103 A-15 0.01 0.98 83104 A-15 0.05 

0.97 82105 A-29 0.01 0.98 83106 A-29 0.001 1.0 83107 A-29 0.01 0.98 82108 A-30 0.01 0.97 81109 A-31 
0.01 0.99 82110A-32 0.01 0.98 81111 A-45 0.01 0.97 = 83112 B-10 0.01 0.98 82113 B-18 0.01 0.98 84114 
B-20 0.01 0.97 831 15 C-2 0.01 0.98 821 13 C-6 0.01 0.98 841 14 C-19 0.01 0.97 83 comparative examples 1 
Nothing 0 1.0 70 comparative examples 2 Nothing 0 0.80 76 comparative examples 3 A-15 0.01 0.82 82 
Comparative Examples 4 A-29 0.01 0.82 82 Comparative Examples 5 A-29 0.0001 1.0 71 Comparative 
Examples 6 A-29 = 1.0 0.78 69 [0066] Except having changed addition of example-2 additive into positive 
active material from the electrolyte, example-1 was repeated and the same result was obtained. 
[0067] Except to have stuck the 120mg [ per 1g of negative electrode materials ] lithium metallic foil in the 
shape of a strip of paper on the example-3 negative-electrode mixture, and to have made it contact 
electrically and the coverage of the positive electrode mixture having been 240g/m2 on one side, example-1 
and 2 were repeated and the same result was obtained. 

[0068] The cell which uses the oxide system negative electrode active material of this invention has large 
capacity to the cell which uses carbon system negative electrode active material, cycle nature of the cell 
which contains the compound of this invention further is improving, and an improvement rate is larger than 
what used carbon system negative electrode active material. 
[0069] 

[Effect of the Invention] By using the compound of this invention, it has outstanding charge-and-discharge 
characteristics, and a nonaqueous electrolyte secondary battery with still less deterioration of the discharge 
capacity by charge-and-discharge repetition can be obtained. 

[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 shows the sectional view of the cylinder type cell used for the example. 
[Explanation of agreement] 

1 Gasket made from Polypropylene 

2 Negative Electrode Can Which Serves as Negative Electrode Terminal (Battery Can) 

3 Separator 

4 Negative Electrode Sheet 

5 Positive Electrode Sheet 
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6 Nonaqueous Electrolyte 

7 Explosion Proof Valve Object 

8 Positive Electrode Cap Which Serves as Positive Electrode Terminal 

9 PTC Element 

10 Internal Free-Wheel-Plate Object 

11 Ring 



[Drawing 1] 




[Translation done.] 
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